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INDWELLING NEEDLE 

FIELD OF THE INVENTION 

[0001] The invention relates to an indwelling needle with 
cannula capable of being indwelled in blood vessels and the 
like of a human. 

BACKGROUND OF THE INVENTION 

[0002] In conventional practice, a manipulation such that 
an arti?cial dialysis is performed or a predetermined medici 
nal liquid and the like is supplied to, for example, the blood 
vessels of a patient is carried out with the use of an indwelling 
needle. The indwelling needle used in such a case includes a 
cannula for indwelling the needle tip within the blood vessel 
of the patient and a body portion connected to the basal end 
portion of the cannula. Then, when the tip end of this cannula 
is indwelled within the blood vessel, a puncturing needle for 
the smooth puncturing manipulation of the cannula to the 
blood vessel is employed. And, when the manipulation 
described in above is carried out, the puncturing needle is 
inserted into the indwelling needle to slightly project the tip 
end portion of the puncturing needle from the tip end portion 
of the cannula and, in that condition, the cannula together 
with the puncturing needle is punctured into the blood vessel. 
[0003] Then, in the condition where the cannula is ind 
welled in the blood vessel, the puncturing needle is pulled out 
of the indwelling needle (blood vessel) and the rear end 
portion of the indwelling needle is connected to a tube mem 
ber and the like for supplying the escaped blood, the prede 
termined medicinal liquid or the like to perform the arti?cial 
dialysis or supply the medicinal liquid and the like. In such an 
indwelling needle, there is the indwelling needle in which a 
valve having an opening and closing aperture is ?xed within 
the body portion and a cylindrical connector part is moveably 
provided at the rear portion side of the valve within the body 
part, in which the connector part is pressed forwardly to insert 
the tip end portion of the connector part into the opening and 
closing aperture of the valve. 
[0004] Also, by passing the tip end portion of the connector 
through the valve, the cannula is communicated with the 
connector, thereby communicating between the cannula to 
tube member and the like by connecting the tube member and 
the like to the rear end portion of the connector part via the 
rear end portion of the body part (For example, see Japanese 
Unexamined Patent Publication No. H06-509246. In this ind 
welling needle (catheter), one end portion of a spring is dis 
posed at the outer peripheral surface of the rear side of the 
valve (self sealed diaphragm) within the body part (outer 
cannula hub) and the other end portion of the spring is dis 
posed at a ?ange like projecting part provided to the rear end 
portion of the connector (shuttle) to activate the connector 
rearwardly. 
[0005] Therefore, when the indwelling needle is indwelled 
in the blood vessel of the patient, the puncturing needle is 
inserted into the inside of the connector and then the opening 
and closing aperture of the valve and, in that condition, the tip 
end portion thereof is projected from the tip end of the ind 
welling needle. In this case, the connector part is located at the 
rear of the valve and the opening and closing aperture of the 
valve and the puncturing needle are tightly contacted and 
occluded each other. Then, when the puncturing needle is 
pulled out of the indwelling needle and the rear end portion of 
the indwelling needle is connected to the tube member and the 
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like, the connector part is pressed by the tip end portion of the 
tube member and the like, whereby the tip end portion of the 
connector part is inserted into the opening and closing aper 
ture of the valve. Thus, the cannula is communicated with the 
tube member and the like as described in above. 
[0006] However, in the conventional indwelling needle 
described in above, since the end portion of the spring is 
directly contacted with the valve, the elastic force of the 
spring is applied to the valve all the time which causes the 
portion of the valve to which the elastic force of the spring is 
applied become a small streak portion having a small area 
surface resulting in that the valve may be easily deteriorated 
and the sealing property thereof may also readily be lowered. 
Further, there is a fear in this valve that the deterioration by 
the steriliZation or by the elapse of time of a long term storage. 
[0007] The invention has been made in the light of these 
problems and the object of the invention is to provide an 
indwelling needle in which the deterioration of the valve 
provided therewithin by the pushing pressure of the elastic 
member can be reduced. 

SUMMARY OF THE INVENTION 

[0008] In one aspect, the present invention is directed to an 
indwelling needle which comprises: an outer needle includ 
ing a cannula having a lumen and a cylindrical outer needle 
body connected to the basal of the cannula and having a space 
therein for communicating with the lumen of said cannula. A 
cylindrical connector part moveably provided in the outer 
needle body along the axial direction of the outer needle body 
has a ?ow path therein. An elastic valve having an opening 
and closing aperture is provided within the outer needle body 
for communicating the lumen side portion in the space of the 
outer needle body with the ?ow path of the connector part by 
liquid tightly passing through the tip end portion of the con 
nector part and for occluding therebetween in the event of the 
tip end portion of the connector part is not passed through to 
shut out between the fore side and the rear side of the space of 
the outer needle body. A valve holding plate includes an 
insertion hole provided within the outer needle body along the 
rear surface of said elastic valve through which the tip end 
portion of the connector is passed. An elastic member has one 
end is positioned at the rear surface of saidvalve holding plate 
and the other end positioned at a predetermined position of 
said connector part for activating said connector part toward 
the rear of said elastic valve. 

BRIEF DESCRIPTION OF THE FIGURES 

[0009] FIG. 1 is a side view illustrating an indwelling 
needle set having the indwelling needle in accordance with 
one embodiment of the invention. 
[0010] FIG. 2 is a front view illustrating the indwelling 
needle set. 
[0011] FIG. 3 is a cross sectional view illustrating the ind 
welling needle set. 
[0012] FIG. 4 is a cross sectional view illustrating the ind 
welling needle. 
[0013] FIG. 5 is a cross sectional view illustrating the valve 
holding plate. 
[0014] FIG. 6 is a cross sectional view illustrating the con 
nector part. 
[0015] FIG. 7 is a cross sectional view illustrating the con 
dition in which the puncturing needle is attached to the 
syringe. 
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[0016] FIG. 8 is a cross sectional vieW illustrating the con 
dition in Which the needle tip protector and the puncturing 
needle are taken out of the indwelling needle. 
[0017] FIG. 9 is a cross sectional vieW illustrating the con 
dition in Which the tube member is being connected to the 
indWelling needle. 
[0018] FIG. 10 is a cross sectional vieW illustrating the 
condition in Which the tube member has been connected to the 
indWelling needle. 
[0019] FIG. 11 is a cross sectional vieW illustrating the 
indWelling needle in accordance With another embodiment of 
the invention. 

DESCRIPTION OF FIGURE NOTATIONS 

[0020] 10, 50 each represents the indWelling needle; 
[0021] 10a, 50a each represents the outer needle; 
[0022] 11, 51 each represents the cannula; 
[0023] 1111 represent the lumen; 
[0024] 12, 52 each represents the outer needle body; 
[0025] 13, 53 each represents the valve holding plate; 
[0026] 13a, 53a each represents the insertion hole; 
[0027] 14, 54 each represents the valve; 
[0028] 14a, 5411 each represents the opening and closing 
aperture; 
[0029] 15, 55 represents the connector part; 
[0030] 15c, 550 each represents the spring receiving por 
tion; 
[0031] 16 represents the coil spring; 
[0032] 17b represents the space; and 
[0033] 17c, 17d, 18h, 57c, 57d, 58h each represents the step 
portion. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] The indWelling needle in accordance With the inven 
tion Will noW be explained in detail With the reference to the 
draWings in beloW. FIGS. 1 to 3 shoW an indWelling needle set 
A including an indWelling needle 10 in accordance With the 
same embodiment. The indWelling needle setA comprises the 
indWelling needle 10 to be indWelled in a blood vessel of a 
patient; a puncturing needle 20 (see FIG. 7) having a sharp tip 
end portion capable of being inserted into the indWelling 
needle 10 and punctured to the body of the patient; and a 
needle tip protector 30 and the like. The indWelling needle 10 
comprises, as shoWn in FIG. 4, an outer needle 1011 including 
a narroW tube like cannula 11 and an outer needle body 12 
connected to the basal end (the rear end portion located at the 
right side of the FIG. 4) of the cannula 11; a valve holding 
plates 13 each provided Within the outer needle body 12; a 
valve 14; a connector part 15; and a coil spring 16. 
[0035] The cannula 11 includes a lumen 11a forming a How 
path perforating from the tip end portion to the rear end 
portion thereof, the tip end portion 11b is indWelled in the 
blood vessel of the patient for taking out the blood from the 
blood vessel or for supplying a medicinal liquid to the blood 
vessel. Also, the basal end portion of the cannula 11 is formed 
such that the diameter is gradually increased as closed to the 
rear portion side. The outer needle body 12 comprises a 
cylindrical container 1211 connected to the basal end of the 
cannula 12 and a cylindrical connecting portion 12b provided 
from the inside to the rear side of the cylindrical container 
1211. 

[003 6] Furthermore, the front side portion of the cylindrical 
container 12a is formed into a tapered cylinder in Which the 
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siZe thereof is gradually decreased from the rear side to the 
front side thereof, to the tip end portion thereof, an annular 
engagement groove 17a for ?xing the basal end portion of the 
cannula 11 thereto is formed. Also, the rear side portion of the 
cylindrical container 12a is formed into a cylinder having a 
generally constant diameter and a space 17b is formed Within 
the cylindrical container 1211 such that the front side portion 
of the space is generally tapered and the rear side of the space 
is a space having a constant diameter so that the space 17b is 
complement With the outer pro?le of the cylindrical container 
12a. 

[0037] Further, to near the boundary portion betWeen the 
tapered space at the front side and the space at the rear side in 
the inner peripheral surface of the cylindrical container 12a, a 
step portion 170 forming a valve controller of the invention is 
provided, and to the rear end side of the step portion 170 in the 
inner peripheral surface of the cylindrical container 12a, a 
step portion 17d having a small difference and forming a 
pressure controller of the invention is provided so as to keep 
the predetermined distance from the step portion 170. These 
step portions 170 and 17d each formed by making the diam 
eter of the rear side greater than that of the front side of the 
inner peripheral surface of the cylindrical container 1211. 
Moreover, to the rear end side portion in the outer peripheral 
surface of the cylindrical container 12a, a ring like projection 
17e being slightly Wider (the length in the direction from the 
front to the rear) is formed along the circumference thereof. 

[0038] The cylindrical connecting portion 12b comprises 
an inner cylinder 18a placed Within the cylindrical container 
1211 as contacted With the rear side portion in the inner periph 
eral surface of the cylindrical container 12a; and a cylindrical 
part to be engaged 18b rearWardly extended from the rear end 
portion of the cylindrical container 12a. Further, a ring like 
projection 180 is formed such that it covers the rear end outer 
peripheral surface of the cylindrical container 1211 from the 
front end outer peripheral surface to the front of the cylindri 
cal portion to be engaged 18b. The cylindrical connecting 
portion 12b is connected With the cylindrical container 1211 by 
sandWiching the rear end portion of the cylindrical container 
1211 by the basal end portion of the lumen 18a and the pro 
jection 180. 
[0039] When the cylindrical container 12a is connected 
With the cylindrical connecting portion 12b, the tip end of the 
projection 180 is contacted With the rear end portion of the 
projection 17e of the cylindrical container 12a. Furthermore, 
to the front side portion in the outer peripheral surface of the 
cylindrical portion to be engaged 18b, a projection to be 
engaged 18d is formed along the circumference and an exter 
nal thread 18e is formed to the rear end portion in the outer 
peripheral surface of the cylindrical portion to be engaged 
18b. An inner peripheral surface 18f except for the front end 
side in the inner peripheral surface of the cylindrical portion 
to be engaged 18b is formed into a tapered surface such that 
the diameter thereof at the opening side is gradually 
decreased as closed to the front side and the diameter of an 
inner peripheral surface 18g comprising the front end side 
portion in the inner peripheral surface of the cylindrical por 
tion to be engaged 18b and the inner peripheral surface of the 
lumen 18a is set so as to be greater than that of the inner 
peripheral surface 18]. Therefore, a step portion 18h forming 
the connector controller of the invention is provided betWeen 
the inner peripheral surface 18g and the inner peripheral 
surface 18f 
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[0040] And, to the portion corresponding to the tip end 
portion of the lumen 18a in the inner peripheral surface of the 
cylindrical container 12a, the valve holding plate 13 is pro 
vided. Also, Within the cylindrical connecting portion 12b, 
the connector part 15 is provided so as to be moveably in the 
axial direction of the cylindrical connecting portion 12b. The 
valve holding plate 13 is formed by a ring like disk and, as 
shoWn in FIG. 5, provided With an insertion hole 13a for 
communicating the front side portion of the space 17b Within 
the cylindrical container 1211 With the How path Within the 
connector part 15 via the valve at the center thereof. 

[0041] Moreover, the inner peripheral surface of the inser 
tion hole 13a of the valve holding plate 13 comprises tWo 
tapered surfaces in Which the diameter at the front side por 
tion slightly front side portion relative to the center in the front 
to back direction is the smallest and the diameter at the rear 
portion is greater as Well as the diameter at the front portion is 
slightly greater than the smallest diameter at the center side 
and smaller than the diameter at the rear portion. Also, the 
valve holding plate 13 is provided With a notch recess 13b the 
front surface outer periphery side Which is capable of being 
engaged With the step portion 17d provided to the inner 
peripheral surface of the cylindrical container 12a. 
[0042] Further, the valve 14 is formed by an elastic member 
such as an elastic and deformable natural rubber, a synthetic 
rubber, and isoprene rubber and comprised by a valve being a 
type of a chamber comprising a pair of circular boxes 
installed such that openings thereof are opposed to each other. 
Also, an opening and closing aperture 1411 are formed at the 
portion along to the central axis of the valve 14. Through these 
opening and closing aperture 1411, the predetermined narroW 
members can be inserted. When the narroW members are not 
passed through them, though the valve 14 is maintained in the 
occluded condition, as shoWn in FIG. 4, When inner needles 
21 of the puncturing needle 20 described in beloW are inserted 
therein, as shoWn in FIG. 3, the narroW members can be 
contacted With the outer peripheral surface of the inner 
needles to pass Without passing a liquid therethrough. 
[0043] The valve 14 is set such that the length thereof in the 
front to back direction is lightly loner than the length betWeen 
the step portion 170 and the step portion 17d provide on the 
innerperipheral surface of the cylindrical container 12a in the 
condition Where the valve 14 is not pressed. Also, the valve 14 
is positioned in the condition Where the outer peripheral por 
tion of the front surface of the valve 14 is contacted With the 
step portion 170. Therefore, the valve holding plate 13 is 
positioned slightly rearWard of the step portion 17d When the 
pressure force is not applied thereto and it pressed forWardly 
to move forWardly to slightly retract the valve 14. Then, When 
the notch recess 13b of the valve holding plate is engaged With 
the step portion 17d of the cylindrical container 12a, the valve 
holding plate 13 can not be advanced further. 
[0044] The connector part 15 comprises tWo stepped cyl 
inder Which length in the axial direction is generally the same 
as that of the cylindrical connecting portion 12b, in Which, as 
shoWn in FIG. 6, the rear side is formed by a basal portion 1511 
having a large diameter and the front side is formed by an 
insert portion 15b forWardly extended from the front surface 
of the basal portion 15a and having a small diameter. Then, to 
the front side portion in the outer peripheral surface of the 
basal portion 1511, the spring receiving portion 150 compris 
ing a ?ange like projection is formed along the circumference 
thereof. Although the spring receiving portion 150 is move 
able in the axial direction Within the inner peripheral surface 

Aug. 28, 2008 

18g of the cylindrical connecting portion 12b, When it is in 
contact With the step portion 18h, it can not be rearWardly 
moved further. 

[0045] And, When the spring receiving portion 150 is in 
contact With the step portion 18h, the tip end portion of the 
insert portion 15b is placed Within the insertion hole 13a of 
the valve holding plate 13 and the rear end portion of the basal 
portion 15a is positioned near the rear end portion of the 
cylindrical connecting portion 12b. Further, the insert portion 
15b is con?gured such that it can pass through the insertion 
hole 13a of the valve holding plate 13 and also liquid tightly 
pass through the opening and closing aperture 14a of the 
valve 14, and then the insertion portion 15b passes through 
Within the opening and closing apar‘ture 14a of the valve 14, 
thereby communicating the inside of the connector part 15 
With the lumen 11a of the cannula 11 via the space 17b. 

[0046] And, betWeen the valve holding plate 13 and the 
spring receiving portion 150 Within the lumen 1811, a metallic 
coil spring 16 forming the elastic member of the invention is 
provided so as to surround the outer peripheries of the insert 
portion 15b and the font end portion of the basal portion 15a 
to rearWardly activate the connector part 15 and forWardly 
activate the valve holding plate 13. Each of the outer needle 
10a of the indWelling needle 10, the valve holding plate 13 
and the connector part 15 are formed by a molded resin 
material. 

[0047] The puncturing needle 20 comprises an inner needle 
21 made of stainless steel; and a hub 22 ?xed to the basal end 
portion of the inner needle 21 (the rear end portion at the 
position in the right side in the ?gures), in Which a syringe 23 
is connected to the rear portion of the hub 22. The inner needle 
21 is comprised by a narroW tube like injection needle having 
a pronged portion formed such that the tip end portion 21b of 
the puncturing portion 21a forming the tip end portion is 
inclined relative to the axial direction. Also, to the rear end 
portion of the puncturing portion 21a in the inner needle 21, 
a step portion 210 is formed and the diameter of the punctur 
ing portion 21a is formed so as to be slightly larger than that 
at the rear end portion including the step portion 210. 
[0048] The inner needle 21 is for performing the smooth 
puncture of the tip end portion 11b of the cannula 11 to the 
blood vessel of the patient and is penetrated into the indWell 
ing needle 10 from the rear end of the indWelling needle 10 
through a needle tip protector 30 explained in beloW and used 
in the condition thereof Where the puncturing portion 21a is 
projected from the opening of the tip end portion 11b of the 
cannula 11 to the exterior. In this case, the puncturing portion 
21a of the inner needle 21 Will pass through the inside of the 
needle tip protector 30, connector part 15, the opening and 
closing aperture 14a of the valve 14, the space 17b of the 
cylindrical container 12a, and the lumen 11a of the cannula 
11 and project from the tip end portion 11b of the cannula 11 
to the exterior. 

[0049] The hub 22 is the portion functioned as a grasping 
portion for holding the puncturing needle 20 and comprises a 
resin material ?xed to the rear end portion of the inner needle 
21 to cover the outer peripheral surface of the basal end 
portion of the inner needle 21. It is preferred to form this hub 
22 by a transparent resin material. Also, the hub 22 comprises 
a hub body 22a positioned in the center thereof and ?xed to 
the inner needle 21, a ?ange like container 22b formed at the 
front portion of the hub body 2211 While being apart from the 
periphery of the inner needle 21 by the predetermined dis 
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tance, and a cylindrical female lure part 220 formed at the rear 
portion of the hub body 22a and including a recess opened 
rearWardly. 
[0050] Moreover, the female lure part 22d is provided With 
the syringe 23 attached thereto. The syringe 23 comprises a 
cylinder portion 23a and a piston portion 23 b, in Which a male 
lure part 230 formed to the tip end portion of the cylinder 
portion 23a is inserted into the female lure part 220 to connect 
the syringe 23 With the puncturing needle 20.Also, the hub 22 
may be used With a ventilation plug including an air ?lter 
capped thereto, Whereby the blood becomes to back?oW as 
the needle tip of the inner needle 21 reaches to the blood 
vessel so that the reach of the needle tip of the inner needle 21 
can readily be con?rmed. 
[0051] Furthermore, to the outer periphery of the cylindri 
cal portion to be engaged 18b of the outer needle body 12, as 
shoWn in FIGS. 1, 3 and 8, the needle tip protector 30 is 
mounted and the inner needle 21 of the puncturing needle 20 
passes through this needle tip protector 30 to extend to the tip 
end side of the cannula 11. This needle top protector 30 
comprises a protector body 31 in Which the cylindrical por 
tion to be engaged 18b can be received from the front end 
opening, a needle tip protecting cylinder 32 attached to the 
protector body 31 While being forWardly and backWardly 
moveable from the rear portion of the protector body 3 1 to the 
exterior, an engagement member 33 attached While being 
upWardly and doWnWardly moveable Within the protector 
body 31, and a coil spring 34. 
[0052] The protector body 31 comprises a generally box 
shaped case member provided With openings at the front 
surface and the bottom surface and an engagement cylinder 
35 outWardly and backWardly extended at the rear Wall sur 
face, in Which the upper side portion thereof is formed into a 
generally cylindrical shape along With the pro?le of the cylin 
drical portion to be engaged 18b and the loWer side portion is 
formed by a pair of Wall portions disposed in a generally 
parallel With a certain distance. Moreover, Within the engage 
ment cylinder 35, a engagement hold 3511 having a diameter at 
the front side portion (the portion located Within the protector 
body 31) slightly greater than that at the rear side portion and 
a difference betWeen the front portion and the rear portion is 
provided. 
[0053] Also, to the slightly rear portion from the center in 
the front to back direction Within the protector body 31, a 
partition 36 for partitioning the front and the rear portions in 
the upper side portion of the protector body 31, the rear 
portion from the partition 36 in the protector body 31 is 
formed into an engagement member receiving portion 31a 
and the front portion from the partition 35 is formed into a 
cover 31b covering the cylindrical portion to be engaged 18b. 
Then, to the portion opposed to the engagement hole 35a of 
the engagement cylinder 35 in the partition 36, an insertion 
hole 3611 set so as to have a diameter generally same as the 

larger diameter of the engagement hole 35a is formed on the 
same axis of the engagement hole 3511. Further, to the ceiling 
of the engagement member receiving portion 31a, a circular 
projection hole 37 is formed. 
[0054] The needle tip protecting cylinder 32 is formed such 
that the length in the axial direction is slightly longer than the 
length in the front to back direction of the protector body 31, 
in Which the rear end opening is formed into a narroW opening 
32a through Which the rear end opening, the rear side portion 
more rear than the puncturing portion 21a in the inner needle 
21 of the puncturing needle 20 can be passed but the punc 
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turing portion 21a can not be passed; and the front end open 
ing is formed into a larger opening 32b through Which the 
puncturing portion 21a. Moreover, the larger opening 32b of 
the needle tip protecting cylinder 32 is formed to a siZe such 
that the insertion hole 35a of the protector body 31 and the 
larger portion of the front portion of the engagement hole 3511 
can be passed through While the narroW portion of the rear 
portion of the engagement hole 35a can not be passed 
through. 
[0055] Accordingly, into the needle tip protecting cylinder 
32, the inner needle 21 is inserted While the puncturing por 
tion 21a is projected from the rear portion thereof, in that 
condition, the needle tip protecting cylinder 32 can be for 
Wardly and backWardly moved from the rear portion to the 
exterior of the protector body 31 through the insertion hole 
36a and the engagement hole 35a. That is to say, When the 
needle tip protecting cylinder 32 is contained Within the pro 
tector body 31, the needle tip protecting cylinder 32 is in the 
condition Where the narroW opening 32a is disposed Within 
the engagement hole 3511 by penetrating the insertion hole 
36a, as Well as, When the needle tip protecting cylinder 32 is 
projected from the rear portion of the protector body 31, the 
needle tip protecting cylinder 32 alloWs the larger opening 
32b to engage With the difference of the engagement hole 35a, 
thereby preventing it from being pulled out of the protector 
body 31. 
[0056] The engagement member 33 is provide in the con 
dition Where it is upWardly and doWnWardly moveable Within 
the protectorbody 31 and comprises an engagement body 3311 
and an engagement piece 33b. The engagement body 3311 is 
disposed Within the engagement receiving portion 31a and 
the engagement piece 33b is disposed at the loWer side por 
tion of the cover 31b. the engagement body 33a is formed to 
be longitudinal and a frame including a polygonal such as 
rectangular and the like of a circular engagement hole 3811 
through Which the needle tip protecting cylinder 32 can be 
passed is provided at the center portion. 
[0057] Furthermore, to the upper portion of the frame body 
of the engagement body 33a, a cylindrical engagement por 
tion 38b capable of being engaged With the ceiling of the 
engagement member receiving portion 31a by forWardly and 
backWardly moving relative to the projecting hole 37 of the 
protecting body 31 is formed. Moreover, the cross sectional 
shape of the loWer side portion of the engagement boy 33a is 
formed into a U shape doWnWardly opened, from the loWer 
front end, the engagement piece 33b is extended toWard the 
front. Also, at the front end upper surface of the engagement 
piece 33b, an engagement claW 39 upWardly projected is 
formed. The engagement claW 39 can be engaged With the 
projecting portion to be engaged 18d of the cylindrical por 
tion to be engaged 18b. 

[0058] Moreover, betWeen the upper surface of the frame 
portion of the engagement member 33 and the ceiling of the 
engagement receiving portion 31a of the protector body 31, 
the stainless steel coil spring 34 is mounted so as to surround 
the engagement portion 38b. This coil spring 34 is set to have 
a diameter greater than that of the projecting hole 37, thereby 
preventing it from being projected from the projecting hoWl 
37. Therefore, When the engagement member 33 is upWardly 
moved, the engagement portion 38b is positioned Within the 
projecting hole 37 and the coil spring 34 is retracted against 
the upWard movement force of the engagement member 33. 
Also, When the force retaining the engagement member 33 in 
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the upper is released, the coil spring 34 is extended to activate 
the engagement member 33 toward the loWer side Within the 
protector body 31. 
[0059] The needle tip protector 30 con?gured in this Way is 
installed to the indWelling needle 10 With the cylindrical 
portion to be engaged 18b is contained Within the cover 
portion 3 1b. Also, the needle tip protector 3 0 is installed to the 
puncturing needle 20 by positioning the needle tip protecting 
cylinder 32 through Which the inner needle 21 is passed 
Within the insertion hole 3 6a and the engagement hole 35a. At 
that time, by passing the needle tip protecting cylinder 32 
through the engagement hole 38a of the engagement member 
33, the engagement member 33 is maintained to be pushed up 
to the upper to alloW the engagement portion 38b to enter the 
projecting hole 37. 

[0060] Also, at that time, the engagement claW 39 of the 
engagement member 33 is engaged With the projecting por 
tion to be engaged 18d of the cylindrical potion to be engaged 
18b. By this engagement of the engagement claW 39 With the 
projecting portion to be engaged 18d, the needle tip protector 
30 is maintained to be ?xed to the outer needle body 12. 
Further, by pushing the puncturing needle 20 against the 
needle tip protecting cylinder 32, the engagement cylindrical 
portion 35 of the protector body 31 is inserted into the con 
tainer 22b of the hub 22. According to this, as shoWn in FIGS. 
1 and 3, the puncturing portion 21a of the inner needle 21 is 
projected from the tip end portion 11b of the cannula 11 . Also, 
in this case, the coil spring 16 is extended to alloW the con 
nector part 15 to position at the rear end side of the outer 
needle body 12 and the front side portion of the needle tip 
protecting cylinder 32 enters into the basal portion 15a of the 
connector part 15. In this Way, the indWelling needle 10, the 
puncturing needle 20 and the needle tip protector 30 are 
assembled, thereby providing the indWelling needle set A as 
shoWn in FIGS. 1 to 3. 

[0061] In this con?guration, by the use of the indWelling 
needle set A, When the blood is taken from the blood vessel of 
the patient, for example, ?rstly, the tip end portion 11b of the 
cannula 11 of the indWelling set A together With the punctur 
ing portion 21a of the inner needle 21 is punctured in an arm 
of the patient to the blood vessel. Then, the piston portion 23b 
of the syringe 23 is gradually pulled out of the cylinder 
portion 2311. According to this, the blood in the blood vessel 
enters into the inner needle 21 and, then, the side portion of 
the hub body 22a of the hub 22 or the cylinder portion 23a. As 
a result, the color of the hub 22 or the cylinder portion 23a is 
turned red, thereby determining the reach of the puncturing 
portion 21a of the inner needle 21. 

[0062] Next, the puncturing needle 20 together With the 
syringe 23 is pulled to the rear portion of the indWelling 
needle 10 While the tip end portion lib of the indWelling 
needle 10 is indWelled Within the blood vessel of the patient. 
According to this, the inner needle 21 is backWardly moved 
from the indWelling needle 10 and the needle tip protector 30 
as slidingly contacted With the peripheral surface of the open 
ing and closing aparture 14a of the valve 14. In this case, the 
inner needle 21 passes through the opening and closing apar 
ture 14a of the valve 14 While the inner needle 21 is liquid 
tightly contacted With the inner peripheral surface of the 
opening and closing aparture 14a, thereby preventing the 
blood from leaking from the opening and closing aparture 
14a to the exterior. Further, after the inner needle 21 is took 
out, the opening and closing aparture 1411 becomes to be 
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occluded, thereby preventing the blood from ?oWing the rear 
end portion of the outer needle body 12. 
[0063] Moreover, When the puncturing needle 20 is pulled 
toWard the rear portion of the indWelling needle 10 and the 
puncturing portion 21a of the inner needle 21 is engaged With 
the narroW opening 32a of the needle tip protecting cylinder 
32, the needle tip protecting cylinder 32 together With the 
puncturing needle 20 is also moved rearWardly. Then, When 
the larger opening 32b is passed through the insertion hole 
36a of the partition 36 and the engagement hole 38a of the 
engagement member 33 by the movement of the needle tip 
protecting cylinder 32, the engagement member 33 is doWn 
Wardly moved by the restoring force of the coil spring 34 to 
release the engagement betWeen the engagement claW 39 and 
the projecting portion to be engaged 18d. As a result, the 
needle tip protector 30 becomes to be moveable to release 
together With the inner needle 21 from the indWelling needle 
10 shoWn in FIG. 8. 
[0064] Next, the case in Which the medicinal liquid and the 
like is supplied by connecting a tube member 41 (see FIGS. 9 
and 10) to the outer needle body 12 of the indWelling needle 
10 indWelled in the blood vessel of the patient Will be 
explained in beloW. In this case, a connector 42 provided to 
the tube member 41 at the tip end thereof is connected to the 
cylindrical portion to be engaged 18b of the outer needle body 
12 and the basal portion 15a of the connector part 15. This 
connector 42 comprises a connector body 43 ?xed to the tip 
end of the tube member 41 and a cap like cylindrical connect 
ing portion 44 attached so as to be rotatable about the axis to 
the outer periphery of the connector body 43. 
[0065] The connector body 43 comprises a ?xing portion 
43a ?xed to the tip end outer periphery of the tube member 41, 
and a tapered male lure part 43b that can be inserted from the 
rear end portion into the inside of the cylindrical portion to be 
engaged 18b and tightly contacted With the inner peripheral 
surface 18f Also, to the inner peripheral surface of the cylin 
drical connecting portion 44, an internal thread 4411 that can 
be engaged With the external thread 18e of the outer needle 
body 12 is formed. This connecting portion 42 is connected to 
the indWelling needle 10 to provide the condition as shoWn in 
FIG. 10 by inserting the male lure part 43b into the cylindrical 
portion to be engaged 18b to helically engage the internal 
thread 4411 With the external thread 18e. 

[0066] When the connecting portion 42 is connected to the 
indWelling needle 10, the male lure part 43b forWardly pushes 
and moves the connector part 15 against the elastic force of 
the coil spring 16. According to this, the insertion portion 15b 
of the tip end side of the connector part 15 penetrates the 
opening and closing aparture 14a of the valve 14 to commu 
nicate With the lumen 11a of the cannula 11 via the space 17b 
of the cylindrical container 1211. At that time, by the move 
ment of the connector part 15, the coil spring 16 is retracted 
and presses the valve holding plate 13 forWardly. Therefore, 
the valve 14 is pressed to contact With the step portion 17d of 
the valve holing plate 13 to maintain the sealing ability of the 
valve 14 in good condition. In this Way, With the connecting 
portion 42 connected With the indWelling needle 10, a medici 
nal liquid and the like supply device (not shoWn) connected to 
the basal end portion of the tube member 41 is activated to 
supply the medicinal liquid and the like to the blood vessel. 
[0067] In this Way, in the indWelling needle 10 according to 
the embodiment of the invention, the valve holding plate 13 is 
provided to the rear surface of the valve 14 and the coil spring 
16 is positioned through this valve holding plate 13. Thus, it 
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can be eliminated that the rear surface of the valve 14 is 
directly and locally pressed at the end portion of the coil 
spring. As a result, the deterioration of the valve 14 by the 
local pressure can be reduced and the excellent sealing ability 
thereof can be maintained. Further, the step portion 170 for 
preventing the valve 14 from moving forWardly is provided at 
the portion Where the front peripheral edge portion of the 
valve 14 is located in the inner peripheral surface of the 
cylindrical container 1211 as Well as the step portion 17d for 
controlling the force pushing the valve 14 of the valve holding 
plate 13 With the activating force of the coil spring 16 is 
provided at the portion opposed to the front surface peripheral 
edge portion of the valve holding plate 13 in the inner periph 
eral surface of the cylindrical container 12a. Accordingly, it 
can be prevented that the pres sure force more than required is 
applied to the valve 14, thereby securely reducing the dete 
rioration of the valve 14 by the pressure force of the coil 
spring 16. 
[0068] Moreover, in the indWelling needle 10 according to 
the embodiment of the invention, the spring receiving portion 
150 is provided at the front side portion in the outer peripheral 
surface of the basal portion 15a of the connector 15 as Well as 
the step portion 18h for preventing the connector part 15 from 
rearWardly moving is provided at the portion Where the rear 
end portion of the spring receiving portion 150 is located in 
the cylindrical connecting portion 12b of the outer needle 
body 12. Also, When the spring receiving portion 150 is con 
tacted With the step portion 18h, the tip end portion of the 
connector part 15 is located Within the insertion hole 13a of 
the valve holding plate 13 and When the connector part 15 is 
forWardly moved against the elasticity of the coil spring 16, 
the tip end portion of the connector part 15 is penetrated into 
the opening and closing aparture 14a of the valve 14 and 
projected from the front surface side of the valve 14. 

[0069] According to this, When the connector part 15 is 
moved forWardly, even though the direction in Which the 
connector part 15 is pressed is deviated from the axial direc 
tion of the connector part 15, the connector part 15 is 
advanced in a straight line With the insertion hole 1311 as a 
guide and the tip end portion thereof enters the opening and 
closing aperture 14a of the valve 14. Further, since the valve 
holding plate 13 is formed into a tapered shape having the 
inner peripheral surface of the insertion hole 13a in Which the 
diameter at the rear portion side is larger than that at the front 
portion side, the tip end portion of the connector part 15 
certainly enters into the insertion hole 1311 at the center With 
the inner peripheral surface of the insertion hold 1311 as a 
guide When the connector part 15 is moved forWardly. Thus, 
the connector part 15 is forced to be a straight and advanced, 
Whereby the tip end portion thereof penetrates the opening 
and closing aperture 14a of the valve 14. 

[0070] Moreover, FIG. 11 shoWs an indWelling needle 50 of 
another embodiment in accordance With the invention. In this 
indWelling needle 50, an outer needle body 52 of an outer 
needle 50a comprises a cylinderportion 52a connecting to the 
basal end portion of a cannula 51, and a cylindrical receiving 
and connecting portion 52b rearWardly extended from the 
rear end portion of the cylinder 52a. Then, the cylinder 52a is 
formed into a tapered shape having the rear portion side is 
gradually tapered as closed to the front portion side. Further, 
the front side portion and the center side portion of the cylin 
drical receiving and connecting portion 52b is formed into a 
cylinder having a generally constant diameter and a step 
portion 570 forming a valve controller of the invention is 
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formed at the boundary betWeen the cylinder portion 52a and 
the cylindrical receiving and connecting portion 52b in the 
inner peripheral surface of the outer needle body 52. 
[0071] Also, at the rear portion side of the step portion 570 
in the inner peripheral surface of the cylindrical receiving and 
connecting portion 52b, a step portion 57d for a backWard 
movement controller of the invention having a small differ 
ence is formed With the predetermined distance from the step 
portion 570. BetWeen the step portion 570 and the step portion 
57d in this cylindrical receiving and connecting portion 52b, 
a valve 54 same as the valve 14 and a valve holding plate 53 
same as the valve holding plate 13 are disposed at the front 
and the rear, respectively, and the valve 54 is prevented from 
forWardly moving by the step portion 570 as Well as the valve 
holding plate 53 is prevented from rearWardly moving by the 
step portion 57d. Further, at the portion slightly rear from the 
center in the inner peripheral surface of the cylindrical receiv 
ing and connecting portion 52b, a step portion 58h having an 
inclined surface forming the connector controller of the 
invention is provided. 
[0072] Moreover, When a spring receiver 550 formed to the 
connector part 55 is contacted With the step portion 58h, the 
tip end portion of the insertion portion 55b of the connector 
part 55 penetrates the insertion hole 53a of the valve holding 
plate 53 to enter the inside of the rear end side portion of the 
opening and closing aperture 54a of the valve 54. Also, to the 
cylindrical receiving and connecting portion 52b, the projec 
tion 17e or the projection 180 provided to the outer needle 
body 12 described in above are not provided. The other com 
ponents other than the indWelling needle 50 are the same as 
those of the indWelling needle 10 described in above. Thus, 
the explanation thereof is omitted by indicating the same 
components With the same referential numbers. The same 
effects obtainable by the indWelling needle 10 described in 
above can be achieved. 

[0073] Moreover, the indWelling needle in accordance With 
the invention is not intended to limited to the embodiments 
described in above, various modi?cations thereof may be 
made. For example, though the valve holding plates 13 and 53 
are formed by a ring like disc having insertion holes 1311 and 
53a, this valve holding plates 13 and 53 may be formed to 
have another con?guration. For example, the valve holding 
plates 13 and 53 may be provided With a cylindrical guide 
portion extended rearWardly from the peripheral edge of the 
insertion holes 1311 and 53a thereof. According to this, the tip 
end side portion of the insertion portions 15b, 55b of the 
connector part 15, 55 can be positioned in the inside of the 
insertion holes 13a, 53a or the guide portion all the time, 
Whereby the front to back movement of the connector part 15, 
55 can be smooth. 

[0074] Further, the valve holding plates 13 and 53 may be 
formed by a polygon such as a rectangular plate or a triangular 
plate having an insertion hole or another shaped plate, not a 
ring like disc. Moreover, the embodiment described in above, 
though the valve holding plates 13, 53 and the one end of the 
coil spring 16 are just contacted With the other end of the coil 
spring 16 one another and the spring receiving portions 150, 
550, these portions may be ?xed one another. Also, in the 
indWelling needle 10 as described in above, When the con 
nector part 15 is forWardly moved, the valve holding plate 13 
can be moved by the pressure force of the coil spring 16, 
hoWever, the valve holding plate 13 may be contacted With the 
step portion 17d all the time to push the valve 14 by the 
constant pressure force. 
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[0075] Further, in the embodiment described in above, 
thought the metallic coil spring 16 is employed as the elastic 
member activating the connector part 15 rearWardly, for this 
elastic member, a coil spring made of resin, a rubber belloWs, 
a coupler bar (that similar to the elastic member provided 
beloW a key of a keyboard) and the like other than the metallic 
coil spring 16 may be employed. Also, various modi?cations 
may be applied to the other components of the indWelling 
needle in accordance With the invention Within the scope of 
the invention. 

[0076] In the indWelling needle of the invention con?gured 
as described in above, the elastic member for activating the 
connector part toWard the rear side of the outer needle body is 
provided not in the condition Where the elastic member is 
directly contacted With the elastic valve but in the condition 
Where the valve holding plate is provided at the rear surface of 
the elastic valve through Which the elastic member is pro 
vided. Therefore, it is eliminated that the rear surface of the 
elastic valve is directly and locally pressed at the end portion 
of the elastic member. As a result, the fear that the elastic 
valve is deteriorated can be reduced, thereby maintaining the 
good sealing ability thereof. In this case, the valve holding 
plate and one end of the elastic member as Well as the other 
end of the elastic member and the predetermined portion of 
the connector part, respectively, may only be contacted With 
or ?xed to each other. 

[0077] Further, other con?gurational characteristic of the 
indWelling needle in accordance With one embodiment of the 
invention is that the indwelling needle further comprises: a 
valve controller for preventing the forWard movement of the 
elastic valve provided at the portion Where the front periphery 
of the elastic valve is located in the outer needle body; and a 
pressure controller for controlling the pressure force of the 
valve holding plate against the elastic valve by the activating 
force of the elastic member provided at the portion opposite to 
the front periphery of the valve holding plate in the outer 
needle body. 
[0078] According to this, the elastic member can not press 
the elastic valve With a certain force or above When the elastic 
member is pressed by the movement of the connector part to 
press the elastic valve through the valve holding plate With the 
elastic force thereof. Thus, it can be prevented to apply the 
pressure force more than required to the elastic valve, thereby 
securely reducing the deterioration of the elastic valve due to 
the pres sure force of the elastic member. In this case, the valve 
holding plate may be in the stationary While being contacted 
With the pressure controller or may be moveable Within the 
predetermined range. The control of the pressure force as the 
valve holding plate is moveable Within the predetermined 
range is carried out by controlling the range Where the valve 
holding plate is forWardly moveable. That is to say, the force 
over the pressure force as the elastic valve is pressed by the 
valve holding plate With the proper force to exhibit a good 
sealing ability is not applied to the elastic valve. 
[0079] And yet another con?gurational characteristic of 
one embodiment of the indWelling needle of the invention is 
that the indWelling needle further comprises: a valve control 
ler for preventing the forWard movement of the elastic valve 
provided at the portion Where the front periphery of the elastic 
valve is located in the outer needle body; and a backWard 
movement controller for controlling the backWard movement 
of the valve holding plate provided at the portion opposite to 
the rear periphery of the valve holding plate in the outer 
needle body. According to this, it can be prevented that the 
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pressure force pressing the elastic valve is not reduced to 
loWer than the predetermined magnitude, thereby maintain 
ing the sealing ability of the elastic valve With or Without the 
pressure force of the elastic member. 

[0080] Further, another con?gurational characteristic of 
the indWelling needle in accordance With one embodiment of 
the invention is that: in Which the elastic member is formed by 
a spring and the predetermined portion of the connector part 
is formed by a spring receiving portion projected from the 
outer peripheral surface of the connector part, the indWelling 
needle include a connector controller for controlling the 
backWard movement of the connector part provided at the 
portion opposite to the rear end portion of the spring receiving 
portion in the outer needle body, Whereby the tip end portion 
of the connector part is located Within the insertion hole of the 
valve holding plate or near thereof as the spring receiving 
portion is contacted With the connector controller and the tip 
end portion of the connector part is passed through the open 
ing and closing aperture of the elastic valve to project the rear 
surface side of the elastic valve When the connector part is 
forWardly moved against the elasticity of the spring. 
[0081] In the indWelling needle con?gured in this Way, the 
tip end portion of the spring can be positioned at the prede 
termined portion of the connector by such a simple structure. 
Further, according to this, the connector part can be moved in 
a proper condition. That is to say, as long as the tip end portion 
of the connector part is located at the position Where the tip 
end portion is Within or passed through the insertion hole of 
the valve holding plate, the connector part is advanced in a 
straight line and the tip end portion thereof passes through the 
opening and closing aperture of the elastic valve When the 
connector part is forWardly moved against the elasticity of the 
spring even though the direction in Which the connector part 
is pressed is deviated from the axial direction of the connector 
part because the insertion hole acts as a guide. Moreover, 
When the connector part is backWardly moved, even though 
the tip end portion thereof is not at the position Where the tip 
end portion is Within or passed through the insertion hole of 
the valve holding plate, the tip end portion Will pass through 
the opening and closing aperture of the elastic valve as the 
connector part is forWardly moved because the position of the 
tip end portion is near the insertion hole. 

[0082] Also, another con?gurational characteristic of the 
indWelling needle in accordance With one embodiment of the 
invention is that the inner peripheral surface of the insertion 
hole of the valve holding plate is formed into a tapered shape 
such that the diameter at the rear side is greater than that at the 
front side. According to this, When the connector part is 
forWardly moved, the tip end portion of the connector part is 
securely inserted in the insertion hole about the center thereof 
because the inner peripheral surface of the insertion hole act 
as a guide, Whereby the connector part is forced into the 
position relative to the axial direction and advanced to pass 
the tip end portion thereof through the opening and closing 
aperture of the elastic valve. Accordingly, even though the 
connector part is activated to backWardly move by the elastic 
member and the tip end portion of the connector part is 
positioned at the rearWard than the valve holding plate, the tip 
end portion of the connector part can readily be inserted into 
the insertion hold When the connector part is forWardly 
moved. Further, the bene?t of the easy positioning of the 
valve holding plate relative to the connector part can be pro 
vided. 



US 2008/0208132 A1 

What is claimed is: 
1. An indwelling needle according to the invention, 

Wherein said indwelling needle comprises: 
an outer needle including a cannula having a lumen and a 

cylindrical outer needle body connected to the basal of 
the cannula and having a space therein for communicat 
ing With the lumen of said cannula; 

a cylindrical connector part moveably provided in the outer 
needle body along the axial direction of the outer needle 
body and having a How path therein; 

an elastic valve having an opening and closing aperture, 
provided Within the outer needle body for communicat 
ing the lumen side portion in the space of the outer 
needle body With the How path of the connector part by 
liquid tightly passing through the tip end portion of the 
connector part and for occluding therebetWeen in the 
event of the tip end portion of the connector part is not 
passed through to shut out betWeen the fore side and the 
rear side of the space of the outer needle body; 

a valve holding plate including an insertion hole provided 
Within the outer needle body along the rear surface of 
said elastic valve through Which the tip end portion of 
the connector is passed; and 

an elastic member in Which one end is positioned at the rear 
surface of said valve holding plate and the other end is 
positioned at a predetermined position of said connector 
part for activating said connector part toWard the rear of 
said elastic valve. 

2. The indWelling needle according to claim 1, Wherein the 
indWelling needle further comprises: a valve controller for 
preventing the forWard movement of said elastic valve pro 
vided at the portion Where the front periphery of said elastic 
valve is located in the outer needle body; and a pressure 
controller for controlling the pressure force of said valve 
holding plate against said elastic valve by the activating force 
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of said elastic member provided at the portion opposite to the 
front periphery of said valve holding plate in said outer needle 
body. 

3. The indWelling needle according to claim 1, Wherein the 
indWelling needle further comprises: a valve controller for 
preventing the forWard movement of said elastic valve pro 
vided at the portion Where the front periphery of said elastic 
valve is located in said outer needle body; and a backWard 
movement controller for controlling the backWard movement 
of said valve holding plate provided at the portion opposite to 
the rear periphery of said valve holding plate in said outer 
needle body. 

4. The indWelling needle according to claim 1, Wherein 
said elastic member is formed by a spring and a predeter 
mined portion of said connector part is formed by a spring 
receiving portion projected from said outer peripheral surface 
of said connector part, said indWelling needle including a 
connector controller for controlling the backWard movement 
of said connector part provided at the portion opposite to the 
rear end portion of said spring receiving portion in said outer 
needle body, Whereby the tip end portion of said connector 
part is located Within said insertion hole of said valve holding 
plate or near thereof as said spring receiving portion is con 
tacted With said connector controller and the tip end portion of 
said connector part is passed through the opening and closing 
aperture of said elastic valve to project the rear surface side of 
said elastic valve When said connector part is forWardly 
moved against the elasticity of the spring. 

5. The indWelling needle according to claim 1, Wherein the 
inner peripheral surface of said insertion hold of said valve 
holding plate is formed into a tapered shape in Which the 
diameter of the rear side portion is greater than that of the 
front side portion. 


